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INTRCDUCTION

Penaeid shrimp mark and recapture studies in Louisiana, initiated in 1977,
were continued through 1979 in qoogeratimn with the Louisiana Department of
Wildlife and Fisheries (LDWF) and Louisiana State University. Shrimp were tagged
and released in Caillou Lake, Rarataria Bay and offshore between Calcasieu Pass
and Grand Isle. The major program objectives were designed to meet data needs
identified as management priarities in the regional shrimp fishery management
plén for the Gulf of Mexico (Christmas and Etzold, 1877} . They included investi-
gation of growth, mortality and movement patterns of offshore overwintering
populations of white shrimp (Penaeus setiferus) and to expand inshore studies of

brown shrimp (P. aztecus) in Louisiana's extensive and productive estuarine sys-

tems to include white shrimp.

This report summarizes recovery data from shrimp marked and released in
Louisliana waters during 1979. Individual recapture data, including distance
travelled, days at large and change in length, are prasented in Appendix I.
Growth rate and mortality rate estimates are beyond the scope of this paper and

will be reported elsewhere.



MATERIALS AND METHODS

Monthly tagging studies were conducted by the Louisiana Department of
Wildlife and Fisheries (LDWF) at Caillou Lake and Barataria Bay from April to
November, 1979. Shrimp for tagging were caught with shrimp traﬁls towed by out-
hoard skiffs near the tagging sites. Tows were limited to five minutes in order
to reduce stress on the shrimp. Shrimp were kept in aerated tanks for at least
30 minutes prior to tagging, and those in distress or dead were culled.

Shrimp were.marked with individually numbered vinyl mini-ribbon streamer
tags similar to those described by Marullo et al. (1972). Tags were attached to
a slotted-eyve needle which was dipped in a 10% antibiotic/petroleum jelly'mixture
prior to insertion between the first and second abdominal ségments of the shrimp.
The needle was then detached and appropriate data (tail length, sex and species)
was recorded. Marked shrimp were held in aerated tanks for up to 12 hours to
alleviate stress caused by handling and tagging. During this pericd, dead or
moribund shrimp were culled. Tagged shrimp were released by hand on the surface
in or adjacent fo grass beds in channel areas. The releases were made at dusk to
afford maximum protection from predators {Baﬁter and Hollaway, 1981; Hollaway and
Raxter, 198l1).

Offshore, white shrimp were marked and released between January 7 and 16 by
personnel from the Galveston, Texas and Pascagouila, Mississippi National Marine
Fisheries Service (NMFS) facilities and the LDWF, aboard the National Oceanic and
Atmospheric Administration (NOAA).research vessel OREGON II. The operational
area was between Calcasieu Pass and Grand.Isle in depths ranging from 2.1 to 45.7
m (5-25 fm). White shrimp only were captured for marking during 15 minute hauls
Wwith a 12.2 m (40 f£ft) semi-balloon trawl during daylight hours. Offshore tagging

was conducted using the same marking procedure as the inshore tagging. Fifty to




100 tagged shrimp were released in weighted canisters (Emiliani, 1971) at.
one-quartet to one-half mile intervals.

An incentive award program initiated during the 1977 shrimp marking studies
(Baxter and Hollaway, 1981) was modified slightly for the 1979 studies, allowing
additional winners &uring each drawing. Under the award system, anyone turning
in a recaptured tagged shrimp with all necessary information became eligible for
cash awards from $50 to $500. Winners were randomly selected by computer at
designated intervals during the year. Posters (Figure 1) were distributed to
fish houses along the Louisiana coast by NMFS port agents and LDWF personnel.
Publicity and award presentations for the mark-recapture program were managed
by the Lauisiana_State University Center for Wetland Resources, under contract

to NMT'S.



RESULTS

Releases and Returns

A total of 55,183 tagged brown and white shrimé were released at inshore
and offshore locations in 1979. Release locations and numbers of shrimp re-
leased inshore and offshore are shown in Figure 2. Recaptures from Caillou
Lake releases totalled 2,441 out of 31,378 (7.8%), while only 3.3% of the
shrimp released in Barataria Bay were recaptured (Table 1). The overall re-
turn from the January offshore release was 6.6%.

Tag returns from Caillou lLake releases ranged from less than 1.0%.of the
November release to 17.5% of the April release (Table 2). Returns from Barataria
Bay releases ranged from less than 1.0% of May releases to 7.7% of June releases
(Table 3).

Return rates of whité shrimp {< 1.0% to 42.9%) were generally higher than
those of brown shrimp (< 1.0% to 7.7%) for inshore releases. No white shrimp
were tagged in June and July in Caillou Lake or in June 1in Barataria Bay. No

brown shrimp were available for tagging in April or May in Caillou Lake.

Days at Large

Within 60 days of release, 96%_Qf shrimp recaptured from inshore releases
weré returned (Table 4). Only one shrimp was returned after ore year (433 days,
46 nautical miles from release site).

Return characteristics of recaptured.shrimp originating from offshore re-
lease sites were slightly different from those of inshore releéses. Within 60
days of release, 75.9% of thé returns were recovered; By 90 days after release,

30.4% of the returns were in. No shrimp were recaptured after 180 days.



Distance and Direction Travelled

Recapture locations by 10 minute squareslare shown in Figures 3 through 10
for the first 60 days after each monthly release in Caillou Lake. Locations for
the second 60 days are also shown for the April release (Figure 4) because of
the relatively high number of returns. Figures 11 through 15 show Barataria Bay
returns. Shrimp returned from inshore releases mﬂved mainly west, southwest and
south (Table 5). Mean distances_travelled in each of this directions were 31, 6
and 4 nautical miles. O0f all recaptured inshore~tagged shrimp, 77.0% were re-
covered from inshore waters, reflecting the high levels of effort exerted by the
Louisiana inshore fishery. The remaining 23.0% were recaptured in offshore areas
generally west to southwest of the release areas, indicating movement similar to
that reported by Baxter and Hollaway (1981) and Hollaway and Baxter (1981) in
earlier mark—recapture-stﬁdies ccnductéd in the Louisiana central coast area.

Most shrimp released offshore were recaptured east, southeast, west, and
southwest of the release site during the first 60 days at large (Figure  106}.
Mean distances travelled in each of these directions were 41, 31, 25 and 11 naut-
jical miles (Table 6). Marked shrimp recaptured after 61 to 120 days of freedom
(Fig. 17) showed movement into nearshore and inshore waters between Bastian Bay
and Calcasieu Lake. Figure 18 shows a continued trend of inshore movement during
121 to 180 days at large, with most recaptures coming from.inéhore of the release

locations.

}‘ Computer generated graphics of shrimp recapture locations were programmed by

Mr. Frank Patella, NMFS, Data Analysis Division, Galveston, Texas.



DISCUSSION

Both the Caillou Lake and the Barataria Bay study sites are included in
Louisiana's management.zone II. The 1979 spring season in this zone opened
in mid~-May and remained open through July 3, while the fall season opened on
August 20 and extended until December 20. The closed seéscn between July 4
and August 20 is reflected in the return data as an increase in the percentage
of recaptures originating from offshore areas, indicating a shift of effort to
of£shore waters from inshore.

Overall, the return data from all inshore studies reflect the traditional
patterns exhibited by the Louisiana fishery as described by Christmas and
Etzold (1977). For April and May studies, return rates for shrimp released at
Caillou Lake are much higher than those for Barataria Bay releases. During this
period, effort is mainly cﬁncentrated west of the Houma navigation channel as
late-recruited white shrimp return inland near the Vermillion Bay area, pro-
ducing the high return rates for shrimp released at Caillou Lake. However, it
must be noted that the low return rates for shrimp released at Barataria Bay
during this period may also be induced or confounded by unusually high tagging
mortalities associated with low salinities at the study site, caused by heavy
rains and subsequent runoff, possibly reducing the number of shrimp available
for recapture. In late May, effort shifts to brown shrimp in ;¥eas west of
the Mississippi River and east of the Atchafalaya River, resulting in a dramatic
decrease in return rate for shrimp released in June at Caillou Lake and a con-
current increase in return rate for shrimp released at Barataria Bay during the
same period. Recapture rates for the Barataria Bay releases then decrease in
July as effort again shifts toward the west, causing an increase in return rates

for shrimp released at the Caillou Lake study site. The July return rate, however,



is depressed from previous levels due to the closing of the spring season on
July 4 in zone I1I, after which returns are primarily from areas offshore of
Zone II. With the opening of the fall season on August 20, an increase in
return rates for both Caillou Lake and Barataria Bay studies 1s seen, primarily
due to recapture of tagged white shrimp in inshore waters.

Previous studies have documented the offshore east to west movement exhib-
ited by shrimp in Louisiana waters (Inglis, 1960; Gaidry and White, 1973;

Perret and Boudreaux, 1976; Klima, 1980; Baxter and Hollaway, 198l; and Hollaway
and Baxter, 198l). Shrimp reieased from inshore study sites exhibited a general
east to west movement combined with movement to deeper Gulf waters, creating a
west-gouthwesterly movement alcng the Louisiana coast.

With respect to the offshore releases in January, a significant proportion
of marked white shrimp were-recovereﬁ from areas south of the release site gener-
ally along the 20 fm contour, indicating a movement into waters deeper than the
release sites during the fifst 60 days of f:eedcm. By April to mid-May, the re-
turn data illustrate movement oflthe marked shrimp back into nea:shﬂre and inshore
areas from Bastian Bay to Calcasieu Lake; these animals were then harvested by
the inshore and nearshore fishery during the spring season {(Gaidry and White, 1973).
During mid-May through mid-July, returns originated chiefly from the offshore
fisheryldue to closure of inshore waters on July 4 in zone IT %;d the.relatively
large size and high value of white shrimp in offshore waters at this time (Gaidry

and White, 1973).
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SHAME FISRING
© CONTEST

SHRIMP HAVE BEEN TAGGED WITH PLASTIC RIBBONS LIKE THESE.
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If you have caught a tagged shrimp or know who has contact:

AGEMCY ADORESS
| SALY WMMBLA CAUL CTILICT
NATIOMAL MARINE FISHERIES SERVICE 4700 AVE U GALVESTON, TX 77530 (73] 743.1211 EXT 51}

AWARDS FROM $50.00 TO $500.00
IN EACH DRAWING ‘

ONE AWARD OF $500.00 , ONE OF $100.00, AND SiX
OF $50.00 WILL BE PRESENTED QUARTERLY IN LOUISIANA,

TEXAS, AND MEXICO.

Winners will be randomly selected by computer from returned tagged shnmp.
To qualify as an entry, the tag must be in the shrimp and the date and
tocation the shrimp was caught must be given. Sets of awards will continue
into 1980. Any tag number that hasn't been chosen remains eligible in the

jater drawings.
tTHMESE STUDIES ARE DEING DOME OMN A CQDFHQTWE SASIS BY THESE AGENCIES,

NATIONAL MARINE FISHERIES SERVICE
GALYESION, X

LOUISIANA WILDLIFE AND FISHERIES COMMISSION TEXAS PARKS AND WItDLIFE DEPARTMENT
MEW ORLEANS, LA AUSTIN, T2
LOUVISIANA STATE UNIVERSITY TEXAS ALM UNIVERSITY
BATON BOUGE, LA COLLEGE STAVION, TX

AND THE IMSTITUTO NACIONAL DE PESCA OF MEXICD

L )
Figure l. Poster used in sdvertisement of 1379 Louisiana shrimp tagging program.
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Table 1. Release-recapture summary for 1979 louisiana shrimp marking studies,

Brown Shrimp | White Shrimp | Total*
Locatlon Released Recaptured(%) Released Recaptured(%) Release Recaptured (%)
Caillou Lake 11922 457(3.8) 19456 1876(9.6) 31378  2441(7.8)
Barataria Bay 17239 532(3.1) | 668 . 42(6.3) 17919 597(3.3)
Offshore- . 0 6 . __ob86 364(6,2) 5886 _ 391(6.6)
Total 29161 989 (3.4) 26010 2282 (8. 8) 55183  3429(6.2)

*Totals may not be additive due to release or recapture of unidentified shrimp.



Table <.

Month

April
May . |
June
July
August
October
November

Total

Release~recapture summary of inshore studies at Caillou Lake, by month
and species.

Brown Shrimp | White Shrimp Total*
Number Number - Number Number No No

released recaptured(%) released recaptured (%) releas. recap(%)

0 - 4668 B18(17.5) 4668  818(17.5)
0 . 3753 652(17.4) 3753 652(17.4)
4017 © 78(1.9) 0 - 4017  78(1.9)
4872 267(5;5) 0 - 4872 267(5.5)
1280 35(6;6) 3331 278(8.3) 4621 363(7.9)
424 5(1.2) 4089  79(1.9) 4515  84(1.9)

1327 - 5(«1.0) 3605 22(< 1.0) 4932 27(<1.0)
11920 440(3.4) 19446 1849 (9.5) 31378  2289(7.3)

*Totals may not be additive due to release or recapture of unidentified shrimp.



Table 3. Release-recapture summary of inshore studies at Barataria Bay, by month
and species.

Brown Shrimp White Shrimp Total®*

Month Number Number Number Number Number  Number
) ‘released recaptured(®) released recaptured(s) released recaptured(%)

April 4048 55(1.4) 99 24(24;2) 4154 79(1.9)
May 4476 36(<1.0) 14 6{(42.9) 4490 . 42( 1.0)
June 4701 360(7.7) 0 . - 4701 - 380(7.7)
July 3722 67(1.8) 475 3(<1.0) 4203 70(1.7)
August . 223_. _hSQ};T) . 78 9{(11.5) 371 14(3.8)
Total 17240 523(3.0) .666 42(6.3) . 17919 565(3.2)

*Potals may not be additive due to release or recapture of unidentified shrimp.



Table 4. Number tagged shrimp recaptured in l10-day intervals offshore amd inshore
Louisiana, 1979,

Days at No. % of Cum. NO. * of Cum,
Large Recap*d Recaps 5 Recap'd Recaps Y
0=10 1219 43.9 43.9 143 41.6 41.6
11-20 411 14.8 58.7 45 13.1 54.7
21-30 639 23.0 81.7 17 4.9 59.6
31-40 224 8.1 89.8 17 4.9 64.5
41-50 101 3.6 93.5 16 4.7 69,2
51-60 69 2.5 96.0 23 6.7 75.9
6170 3 1.1 97.1 27 7.8 83.7
71-80 40 1.4 98.5 15 4.4 88.1
81-90 12 0.4  99.0 g 2.3 90. 4
91-100 3 0.1 99.1 5 1.5 91.9

101~110 4 0.1 99,2 3 0.9 92.7

111-120 3 0.1 99,3 4 1.2 93.9

121-130 1 0.0 99.3 5 1.5 95,3

131-140 1 0.0 99, 4 6 1.7 97.1

141-150 0 0.0 99.3 3 0.9 98,0

151-160 1 3.0 99. 4 3 0.8 98.8

161~-170 0 0.0 99. 4 2 0.6 99.4

171-180 0 0.0 99. 4 2 0.5 100.0

181-190 2 0.1 99.5

191-200 1 0.0 99,5

201-210 1 0.0 = 99.5

211-220 1 0.0 99.6

221230 0 0.0 99.6

 231-240 0 0.0 199.6

241-250 0 0.3 99.9

251-260 0 0.0 99.9

261-270 0 0.0 99.9

281-290 2 0.1 100.0 )

431-440 1 0.0 100.0



Table 5. Number of tagged shrimp recaptured in 1C-day intervals and distance and

Gayy FREF

direction traveled, all inshore releases combined.
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Table 6. Number of tagged shrimp recaptured in 10-day intervals and distance and

direction traveled, all offshore releases combined.
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